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I. Introduction
The purpose of this study was to determine statistical separability of multispectral measurements from corn having varying levels of southern corn leaf blight severity. The data were analyzed in one, two, three and four spectral channels for ten selected flightlines in the 1971 Corn Blight Watch Experiment (CBME7l). Multispectral scanner data in twelve spectral channels in the range 0.4 to 11.7 pm, collected with an opticalmechanical scanner at altitudes of 3000 to 7000 feet were analyzed by applying automatic pattern recoqnition techniques.
The authors consulted the key persons involved in the CBWE7l
and selected with their help ten flightl~nes for analyzing the data.
Southern corn leaf blight (SCLB) is caused by the fungus Helminthosporium maydis. The disease has been known for many years and is wide spread in corn-growing tropical areas of the world (MacDonald et. al •. , 1972) . Symptoms. 'of SCLB are the appearance of brown lesions on the lower leaves; the lesions grow in size and spread to upper leaves until the entire plant is prematurely killed (Figure 1 ). only those corn fields were analyzed for which blight rating information (Ullstrup, 1961) from blight level 0 (healthy corn) to blight level 5 (very severe blight) based on the amount of leaf damage were available (Pigure 2). A total of 168 field. having 18804 sample points taken from ten flightlines were analyzed.
II. Method of Analysis
Black and white photography and gray scale printouts of spectral channels of the flightlines were used to aid in locating the boundaries of the corn fields on the LARS Digital Display.· The LARSYS Cluster Algorithm (Swain, 1972) was then used to find the spectral distinct classes in six spectral channels. There could be more than one spectral class in one blight level but no more than one blight level was ever put in the same spectral class. A key assumption made in the cluster algorithm, statistics algorithm and feature selection algorithm is that the distributions of the classes are Gaussian. Histograms of the spectral classes defined above were used to check unimodality of the statistical distributions in individual channels. The spectral classes were redefined to eliminate distinct multiple modes. For a pair of Gaussian distribution patterns, the divergence in n channels C l , C 2 ••• C n , for the case of normal variables with unequal covariance matrices is given (Maril1 and
• The LARS Digital Display is a software system linked to an IBM 360/Mode1 67 using a cathode ray tube as the pictorial medium for gray scale multispectral imagery. 
U and t represent the mean vector and covariance matrix, respective1YJ
is the sum of the diagonal elements of A.
( 1) A modified form of the divergence 0T' referred to as the "transformed divergence," has a behavior more like probability of correct classification than 0 (Pigure 3).
Transformed divergence has been used throughout this study.
Let i and j denote the blight levels i and j. Let w .. either -0 or -1.
Throughout this analysis, w. . was taken 1Jc 1 t The weights which were taken -0 and the (2) weights which were taken -1 shall be specified in each individual case .. n. n.
where n i -no. of spectral classes in blight level i nj -no. of spectral classes in blight level j N • total no. of spectral class pairs whose weights w. . were taken -1. The subset of ~ach of one, two, three and four spectral channels which maximized the average transformed divergence given by Eq. (3) was selected and the maximum average transformed divergence (maximized over a subset of channels) was tabulated.
Let {D~VG} denote a vector whose pth component (where p -1, The corn blight severity was divided into two groups moderate blight (blight levels 0, 1 and 2) and severe blight (blight leve18 3, 4 and 5). Between all spectral class pairs of blight levels 0, 1 and 2, weights are set equal to zero.
Similarly, between al~ spectral class pairs of blight levels 3, 4 and 5, weights are set equal to zero, i.e., Wo 1 =0, A more detailed analysis of the statistical separability of spectral classes of blighted corn is done in this Section than in Section III using the same data as used in Section III.
A subset of each of one, two, three and four spectral channels which maximized the average transformed divergence given by Eq •. (4) was selected and the maximum average transformed divergence (maximized over a subset of channels) was tabulated. n. 
is not done in Eq. (4).
The maximum average transformed divergence between spectral class pairs of all possible pairs of blight levels, in n spectral channels of pth flightline can be conveniently represented by a triangular matrix, as follows. 'oI00UIIA', "V".,.
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